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ACTION MEMORANDUM
SUBJECT: Request for Funding and Approval of a Time-Critical Removal Action for the Crystal

Mine, which is OQUS of the Basin Mining Area NPL Site, near the Town of Basin,
Jefferson County, Montana
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FROM:
Federal On-Scene Coordinator .
THRU: Laura Williams, Unit Leader v
Emergency Response Cad
/
TO: David A. Ostrander, Director
Emergency Response & Preparedness Program
Site ID#: K5
I PURPOSE

The purpose of this Action Memorandum is to request and document approval of the time-critical
removal action (TCRA) described herein for the Crystal Mine Site (Site) which is operable unit 5
(OUS) of the Basin Mining Area National Priorities List (NPL) Site near the Town of Basin in
Jefferson County, Montana. This removal action is to remove heavy metals-contaminated sludge
from two 25,000-gallon sediment retention ponds, whose berms are now in jeopardy of
completely eroding and failing. If the ponds fail, land administered by the U.S. Forest Service
(USFS) and Uncle Sam Gulch Creek (USG Creek), located directly below the lower pond outlet,
will be significantly contaminated. Conditions at the Site present a threat to public health and the
environment and meet the criteria for initiating a removal action under 40 CFR 300.415(b)(2) of
the National Contingency Plan (NCP).

This removal action involves no nationally-significant or precedent-setting issues. This TCRA
will not establish any precedent for how future response actions will be taken and will not commit
the Environmental Protection Agency (EPA) to a course of action that could have a significant
impact on future responses or resources.
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SITE CONDITIONS AND BACKGROUND

Site Name: Crystal Mine Site

Superfand Site ID (SSID): K5

Operable Unit ouUs

NRC Case Number: N/A

CERCLIS Number: MTD982572562

Site Location: Basin, Jefferson County, Montana
Lat/Long: N 46°20°51.057/W112°1542.72”

Potentially Responsible Party: No viable, liable parties have been identified
NP Status: Final October 22, 1999

Planned Removal Start Date: 4% Quarter FY 2014

The EPA added the Basin Mining Area Superfund Site to the NPL in October 1999 (CERCLIS
No. MTD982572562) and subsequently divided the Site into six operable units.

v QU1 - The Town of Basin is located at the mouth of the watershed (OU2). The EPA
completed the cleanup of mining-related impacts in the town in 2002.

* QU2 - The Basin Watershed included more than 300 abandoned hard rock mine sites
located within 77-square-mile area from the headwaters of Basin and Cataract Creek to
their confluence with the Boulder River.

* OU3 - Lutirell Repository is a joint mine waste repository shared by the State of
Montana, the EPA, and the USFS. The Luttrell Repository is located at the top of the
Basin Watershed, and also accepts mine waste from the Upper Tenmile Creek Mining
Area Superfund Site.

» 0OU4 - Buckeye/Enterprise Mines, located within OU2,

. QU3 - Crystal Mine, located within OU2

. OU6 - Bullion Mine, located within QU2 and within 2 miles of Crystal Mine..

This time-critical removal action is proposed because the Crystal Mine Site, with its associated
acid mine drainage (AMD), represent the greatest threat to the water quality in the entire Basin
Watershed OU2.

A. Site Pescription
1. Removal Site Evaluation

In June 2013, a Site visit revealed that significant erosion had occurred
throughout the area of the ponds. The berm of the lower of the two ponds is now
in jeopardy of completely failing. A tear has developed in the liner and the soil is
eroding under the pond liner at the discharge location. AMD water discharges
from the lower adit of Crystal Mine at an average rate of 27 gallons per minute
(gpm) directly into the two ponds. The untreated AMD water spills over the lower
pond and flows onto U.S. Forest administered land before being intercepted by
USG Creek, which is approximately 300 yards downstream {rom the on-site
settling ponds.



Due to the high snow pack, ongoing accelerated soil erosion, and severely
deteriorated pond liners, especially at the lower pond outlet, there is a high
potential of a catastrophic failure that could release a significant volume of AMD
water (pH 2.6) and heavy metals-contaminated sludge onto land administered by
USFS, and then into USG Creek (a tributary to Cataract Creek). This would result
in the exposure of residents, recreational visitors and environmental receptors to
high concentrations of harmful metals and also result in a much more difficult and
expensive site-wide cleanup.

Crystal Mine is located at the head of Uncle Sam Gulch (T7N, R5W, Sections
18,19, 20) within the Cataract Creek Drainage, about eight miles north of the
Town of Basin, The Site is located adjacent to Uncle Sam Gulch (USG) Creek, a
small tributary to Cataract Creek. The watershed landforms consist of
predominantly steep slopes and narrow valleys. Access throughout the watershed
is limited to existing, unpaved, secondary roads maintained by the USFS. The
roads are snow covered and typically impassible from late fall to early summer.
The mine resides on mining claims encompassing approximately 40 acres, 22 of
which are disturbed from mining activities. The Site is located between 7,640 feet
(ft) above mean sea level (amsl) and 8,100 ft (amsl), and is surrounded by the
Beaverhead-Deerlodge National Forest.

The surface expression of Crystal Mine is superimposed on an east-west trending
subbasin drainage divide (at 8,100 feet amsl). The east end of this subbasin
intercepts an incised subdrainage (USG) which is oriented north-south and drains
to the south. USG Creek originates northeast of the Site from a series of alpine
bogs and wet meadows. The creek flows north to south where it erodes and
undercuis waste rock piles while forming the eastern edge of the Site. The stream
reach parallel to the Site is slightly gaining in volume, relatively straight and
approximately 1,100 feet long. The gradient along this reach is approximately

22 percent, or a vertical foot of elevation for every 4.6 linear feet of stream
channel.

The principal vein minerals at the Site are crystalline quartz and fine-grained
pyrite, which contain gold, silver, copper, lead and zinc. Pyrite (iron sulfide),
sphalerite (zinc sulfide), and galena (lead sulfide) are the most abundant ore
minerals in the mine. Gold is associated with pyrite, arsenopyrite and copper
minerals. Silver is associated with tetrahedrite and galena.

The Site is now a significant source of AMD that is impacting water quality in
USG Creek and Cataract Creek. Elevated concentrations of arsenic and trace
metals (particularly antimony, aluminum, cadmium, copper, lead, selenium and
zinc) are present in Site soils, mine discharge, and downstream surface water and
sediment. The principal source of AMD is discharge from the lower Crystal adit
and several springs within the mine area, which contribute to the total metal load
in USG Creek downstream of Crystal Mine. USG Creek flows into Cataract
Creek approximately two miles downstream of its confluence with the Crystal
Mine discharge.
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Figure 1: Basin Watershed

2. Physical Location

The Site is located on private (mineral patents) lands about six miles north of the
Town of Basin in Jefferson County, Montana. The Site is located in the
headwaters of Uncle Sam Gulch, a tributary of Cataract Creek. The Site resides
on the northeast flank of Jack Mountain in Sections 18, 19 and 20 of T7N, R5W
of the Montana Principal Meridian. All Site drainage eventually enters the
Boulder River near Basin, Montana.
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The Site is located within the Basin Watershed OU2, which encompasses an area
of 77 square miles within the Boulder River Watershed and is located in the
Beaverhead-Deer Lodge National Forest in the northern portion of Jefferson
County, Montana, QU2 includes eight miles of the Boulder River and the entire
Basin Creek and Cataract Creek watersheds. The majority of the land within the
Basin Creek Watershed is managed by the USFS or U.S. Department of the
Interior, Bureau of Land Management (BLM). The historic land use for claim
properties in the watershed has been mining. Other land uses in the area consist of
logging, grazing, recreational and residential. Although the watershed is sparsely
populated, local residences are scattered along Basin and Jack creeks, with the
Town of Basin at the mouth of the watershed. Water from these creeks recharges
shallow alluvial aquifers which are a source of drinking water for many Basin
residents and represents the primary human health risk pathway. No known
potable water supply wells are located within a one-mile radius of the Site. Water
from Basin Creek is also used for irrigation, supports fisheries, and ultimately
enters the Boulder River. Neighboring residential areas are the Town of Boulder
{approximately seven miles east and downstream of Basin), the City of Butte
(more than 22 miles southwest of Basin), and the City of Helena (more than 23
miles northeast of Basin).

Site Characteristics

The surface of the Site includes an east-west trending linear, previously mined,
trench feature located on a subbasin drainage divide. The trench was an 800 to
1,000-foot-long excavation that the EPA lined and backfilled during the 2002
TCRA. Other features at the Site include numerous waste rock piles, twin ore bins
that held material mined from the upper adit, five historic out-buildings, a visible
portal leading 1o the lower underground workings, remnants of an old trestle,
several ore chutes and two lined settling ponds built over a waste rock dump. The
slope below the east end of the trench is steep (greater than 25 percent) and
covered with waste rock. Waters from USG Creek erode and undercut waste rock
piles while forming the eastern edge of the active mine site.

The majority of the Site is barren of top soil and vegetation due to mining
impacts. Mineralized waste rock and decomposed granite constitute the soil
surface. This matenal is easily eroded and highly mobile during rainfall and
surface runoff events, as evidenced by numerous erosion rills. In the high
elevations associated with the Site, groundwater is present in small,
unconsolidated glacial/alluvial deposits as well as in the fractured bedrock.

Shallow groundwater flow generally follows surface topography. Groundwater is
not developed for drinking at or near the Site. Surface water associated with the
drainage basin and wetlands north of the trench area infiltrates the shallow soils,
migrates through fractured bedrock and intercepts the lower underground mine
workings. This water moves laterally through the workings, discharges from the
lower adit at an average rate of approximately 26 gpm, and intercepts USG Creek
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approximately 300 yards downstream from the onsite settling ponds. EPA Region
8’s Remedial Program will conduct a treatability study in the summer of 2014,
and as part of that study, the AMD from the mine will be directed away from the
ponds into USG Creek. This will allow the ponds to dry out somewhat before
sludge removal begins as part of this 2014-2015 TCRA. See Figure 2 below.
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Figure 2: Crystal Mine Conceptual Site Plan

As previously noted, the two lined ponds are remnants of a pilot project to treat AMD. In
the early 1990s through an interagency agreement, the EPA and U.S. Department of
Energy introduced a treatment technology at the Site, treating effluent from the lower
adit. Effluent draining from the lower adit of the Crystal Mine was piped to an Aqua-
Fix® system. The system used a flywheel to inject quicklime (calcium oxide) into the
mine adit discharge, where it was allowed to mix prior to being discharged into one of
two primary settling ponds. The two 25,000-gallon, high-density polyethylene (HDPE)
lined primary settling ponds provided approximately one hour of retention time during
which solid metal hydroxide sludge formed and settled out. Effluent from the initial
settling ponds drained into a secondary 25,000-gallon, HDPE-lined settling pond which
provided additional retention time for settling of the metal hydroxide sludge. Effluent
from the secondary settling pond discharged directly into USG Creek. The Aqua-Fix
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treatment technology was operated at the Site for two years beginning in 1994. While
operational, the system raised the effluent pH and was able to effectively treat or reduce
the concentrations of the monitored constituents (lead, aluminum, zinc, and copper) 36 to
70 percent of the time over a 2-year period. However, the project resulted in a number of
challenges which required a final settling pond with a larger volume capacity (100,000
gallons) and a longer retention time (60 hours). Because of physical Site limitations, the
pilot project was shut down and partially dismantled, leaving the sediment retention
ponds in place with exposed contaminated sludge and AMD. Now the pond liners are 20
years old and beginning to fail (see Figures 3 and 4).

Figure 3: Second Pond SE corner discharge point onto USFS administered
land.
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Figure 4: Pond’s liner condition and erosion.

Release or Threatened Release into the Environment of a Hazardous
Substance, Pollutant or Contaminant

The AMD discharge from the retention ponds carries substantial concentrations of
antimony, arsenic, cadmium, copper, iron, lead, manganese, nickel, selenium and
zinc exceeding state and federal drinking water standards and aquatic life
standards. The discharge adversely influences water quality downstream to USG
Creek and the Cataract Creek drainage.

These heavy metals (arsenic, cadmium, copper, lead and zinc) coming from the
adit portal and, subsequently, the retention ponds are “hazardous substances” as
defined by Section 101 (14) of the Comprehensive Environmental, Compensation,
and Liability Act of 1980, as amended (CERCLA), 42 U.S.C. Section 9601(14).
Accordingly, the potential for a release of a considerable amount of mine-
contaminated sludge from two settling and retention ponds poses an imminent and
substantial threat to public health or the environment and to USFS administered
lands and other private properties.



Crystal Mine Adit Discharge Water Quality Summary (CDM, 2005b)

Water Quality Constituent Maximum Minimum

Total discharge (cfs) 0.15 0.04
pH 34 34
Arsenic, total (ug/L) 9,910 461
Arsenic, dissolved (ug/L) 186 186
Cadmium, total (ug/L) 1,010 706
Cadmium, dissolved (ug/L) 79 79
Copper. total (ug/L) 26,700 11,800
Copper, dissolved (;ig/t) 11,900 11,900
Lead, total (ug/t) s 154
Lead, dissolved (ug/L) 149 149
Mercury, total (ug/L) = =
Mercury, dissolved (ug/L) bl U
Zing, total (mg/L) 84,300 63,600
Zinc, dissolved (mg/L) 64,000 64,000
50; (mg/L) 468 468

Notes:

CDM (2005b) Table 7.5-2

U = The material was not detected above the level of the associated value (quantification of detection limit),
- =No data.

Bolded values indicate exceedance of human health and ecological risk-based benchmarks set in 2005.

Arsenic

Large doses of arsenic may be acutely fatal. Symptoms include fever, loss of
appetite, enlarged liver and heart rhythm abnormalities. Sensory loss in the
peripheral nervous system may also occur. Chronic exposure to arsenic generally
results in skin lesions, liver injury and peripheral vascular disease. The peripheral
vascular disease may progress to endarteritis obliterans and gangrene of the lower
extremities (blackfoot disease). Arsenic is a human carcinogen based on
observation of increased lung cancer mortality due to inhalation exposure and
increased skin cancer in individuals exposed to arsenic via drinking water.

Arsenic poisoning can be a toxic syndrome among domestic animals. Arsenic
causes hyperemia and edema of the gastrointestinal tract, hemorrhage of the
cardial serosal surfaces and peritoneum, and pulmonary congestion and edema. It
may cause liver necrosis.

Lead

Lead is a hazardous substance as defined by Section 101(14) of CERCLA. Lead
is also classified as a B2 carcinogen by EPA. This classification is the result of
sufficient animal studies determining that these compounds are probable human
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carcinogens. Lead can enter the body via ingestion and inhalation. Children
appear to be the segment of the population at greatest risk from toxic effects of
lead. Initially, lead travels in the blood to the soft tissues (heart, liver, kidney,
brain, etc.), then it gradually redistributes to the bones and teeth where it tends to
remain. The most serious effects associated with markedly elevated blood lead
levels include neurotoxic effects such as irreversible brain damage. Children have
exhibited nerve damage, permanent mental retardation, colic, anemia, brain
damage, and death.

Lead is ubiquitous in the environment. Although bicaccumulation is known to
occur, and lead is found in the tissue of many wild animals, including birds,
mammmals, fishes, and invertebrates, the most publicized effects of lead have been
on the impact of ingestion of lead by waterfowl. Acute and chronic lead toxicity
have been demonstrated as a definite threat to bird populations. There is also
evidence that lead at high concentrations can eliminate populations of bacteria
and fungi on leaf surfaces and in soil. Many of the microorganisms play key roles
in the decomposer food chain,

Zine

Total zinc concentrations in the Crystal adit channel range from 40,900 pg/L to
55,400 pg/L. Acute toxicity is similar for freshwater fish and invertebrates. In
many types of aquatic plants and animals, growth, survival and reproduction can
all be adversely affected by elevated zinc levels. Some researchers have
speculated that exposure to excessive amounts of zinc may constitute a hazard to
animals. Laboratory studies and findings in animals living near lead-zinc smelters
suggest that excessive exposure o zinc may produce bone changes, joint
afflictions and lameness.

Cadmiom

Cadmium is found in the Crystal Mine channel to range from 318 pg/L to 412
pg/L. Laboratory experiments suggest that cadmium may have adverse effects on
reproduction in fish at levels present in lightly to moderately polluted waters.
Cadmium is highly toxic to wildlife; it is cancer-causing and teratogenic and
potentially mutation-causing, with severe sublethal and lethal effects at low
environmental concentrations. It bio-accumulates at all trophic levels,
accumulating in the livers and kidneys of fish, Crustaceans appear to be more
sensitive to cadmium than fish and mollusks. Cadmium can be toxic to plants at
lower soil concentrations than other heavy metals and is more readily taken up
than other metals.

Copper

Copper concentrations range as high as 13,300 pg/L. Copper produces acute
toxicity in freshwater animals and data are available for species in 41 Genera.
Fish and invertebrate species seem to be about equally sensitive to the chronic
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toxicity of copper. Copper is highly toxic in aguatic environments and has effects
in fish, invertebrates and amphibians. Copper will bio-concentrate in many
different organs in fish (potential low, however) and mollusks. Copper sulfates
and other copper compounds are algaecides, with sensitive algae potentially
affected by free copper at low ppb concentrations.

4. NPL Status

The Basin Mining Area was put on the National Priorities List on October 22,
1999. The Crystal Mine is within the NPL site and is designated as QUS.

5. Maps, Pictures and Other Graphic Representations

Location and Site maps are included as Attachments 1.

B. Other Actions to Date

1. Previous Actions

Several previous response actions have occurred at the Crystal Mine, described as
follows:

A treatment demonstration project was conducted from 1994 to 1996 and
consisted of a semi-active lime treatment process focused directly on the
treatment of AMD discharging from the lower adit (MSE, 1998).

A removal action was performed in 2002-2004 to mitigate surface
recharge to the underground workings of the mine in an attempt to reduce
the volume of AMD discharging from the lower adit. The removal action
involved placement of a liner and clean fill material over the Crystal
trench.

2. Current Actions

A public meeting was held on March 19, 2014, at the Basin School House
to provide information on the RI/FS reports, the proposed plans and EPA’s
preferred alternatives for the Crystal and Bullion mine sites, OUs 5 and 6
of the Basin Mining Area Superfund Site. An interim ROD, Draft Inferim
Record of Decision-May 2014, for Crystal Mine has been drafted and is
cutrently under Agency review.

EPA is working with the USFS to develop an Interagency Agreement or
Memorandum of Understanding for the Bullion and Crystal sites. The
document will address EPA/EPA contractor’s use of USFS roads, impacts
to USFS administered lands, and possible future use of borrow material
from USES lands.

I



.

C, Federal, State and Local Authorities' Roles

1. Federal, State and Local Actions to Date

Both the USFS and Montana Department of Environmental Quality (MDEQ)
have supported the proposed removal action.

2. Potential for Continued State/Local Response

Neither the state nor the local authorities have the resources to conduct the
proposed removal action at this Site. The state and local constituents will continue
to be involved in the removal planning and will be kept apprised of all activities
of this removal action.

THREATS TO PUBLIC HEALTH OR WELFARE OR THE ENVIRONMENT,
AND STATUTORY AND REGULATORY AUTHORITIES

Conditions at the Site present a threat to public health or welfare or the environment, and meet
the criterja for initiating a removal action under 40 CFR section 300.415(b)(2) of the NCP.

EPA has considered all the factors described in 40 CFR 300.415(b)(2) of the NCP and
determined that the following factors apply at the Site.

(i) Actual or potential exposure fo nearby human populations, animals, or the food chain
from hazardous substances or pollutants or contaminants,

The potential release of 50,000 gallons of contaminated sludge and AMD from two retention
ponds would carry substantial concentrations of antimony, arsenic, cadmium, copper, iron, lead,
manganese, nickel, selenium and zinc, exceeding state and federal drinking water standards and
aquatic life standards. Humans and the surrounding surface and aquatic enviromment could be
adversely affected by heavy metals released from the Site. In addition, human consumption of
fish taken from river segment(s) below the creek/river confluence could result in adverse human
exposure to Site-released contaminants.

(ii} Actual or potential contamination of drinking water supplies or sensitive ecosystems,

The drinking water supply to the Town of Basin could be adversely impacted in the event of
failure of the retention ponds potentially releasing 50,000 gallons of elevated concentrations of
heavy metals and acidic liquids from the Site. In addition, the releasc will have a deleterious
effect on downstream aquatic life.

(iv} High levels of hazardous substances or pollutants or contaminants, largely at or near
the surface, that may migrafe;

A recent Site visit revealed that significant erosion has occurred at the Site. The lower of two
retention ponds is now in jeopardy of completely eroding. If the ponds do fail, due to heavy run-
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Iv.

off and on-going accelerated soil erosion, not only would land administered by the USFS directly
below the lower pond be significantly contaminated, but also the Basin Watershed would be
impacted by high concentrations of heavy metals. These heavy metals are “hazardous
substances” as defined by Section 101(14) of CERCLA, 42 U.S.C. Section 9601(14). Release of
these contaminants from the Site has been documented in the aforementioned studies and reports.

(v) Weather conditions that may cause hazardous substances or pollutants or contaminants to
migrate or be released;

Eroded mine-contaminated sludge and acid discharge water from two retention ponds could
migrate downslope as a result of snowmelt/precipitation-induced overland flow, onto the USFS
lands, and into Uncle Sam Guich Creek.

(vii) The availability of other appropriaie federal or state response mechanisms to respond to
the release;

No other agency has the resources to respond to this release.

(vii) Other situations or factors that may pose threats to public health or welfare of the United
States or the environment,

Contamination from this Site could potentially enter the food chain via aquatic life or by human
consumption of fish taken from the Basin Creek Watershed.

EXEMPTION FROM STATUTORY LIMITS
Not applicable.
PROPOSED ACTIONS AND ESTIMATED COSTS

A, Proposed Actions

1. Proposed Action Description

The removal action specified in this Action Memorandum includes response
actions for two retention ponds and the pond’s AMD water. This action is
intended to be protective of human health and the environment until the final
remedy for the Crystal Mine Site can be implemented.

» Infrastructure - Road improvements will be performed to facilitate the safe
movement of heavy equipment to and around the Site.

s AMD Treatment - water in the ponds will be treated with caustic (NaOH)
or lime (CaCO3) to neutralize the pH and subsequently discharged directly
to Uncle Sam Gulch Creek,

» Removal of Sediment Retention Ponds — Contaminated sludges from the
ponds will be removed and hauled to Luttrell Repository.
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2. ‘Contribution to Remedial Performance

The effort will, to the extent practical, contribute to any future remedial effort at
the Site. By removing the sludges from the retention ponds, the threat of a
catastrophic faiture of the existing retention ponds releasing 50,000 galions of
contaminated mine water will be eliminated thus reducing the mass metals
loading on the entire Basin Watershed and on USFS administered lands.

3. Engincering Evaluation/Cost Analysis (EE/CA)
An EE/CA is not required for a time-critical removal action.

4, Applicable or Relevant and Appropriate Requirements (ARARSs)
Removal actions conducted under CERCLA are required, to the extent practicable
considering the exigencies of the situation, to attain applicable or relevant and
appropriate requirements (ARARsS). In determining whether compliance with an
ARAR is practicable, the lead agency may consider appropriate factors including
the urgency of the situation and the scope of the removal action to be conducted.

A table containing potential Site-specific ARARs is provided as Attachment 4 to
this Action Memorandum.

5. Project Schedule
The removal action is planned to be completed by the end of 2014.

B. Estimated Costs*

Extramural Costs:

Total ERRs (Consiruction and Disposal $230,000
START 4 (Design and Removal Support $30,000
20% Contingency $52,000

Total Extramural Costs $312,000
Removal Project Ceiling $312,000

*EPA direct and indircct costs, although cosl recoverable, do not count toward the removal ceiling lor this removal
actipn. Liable partics may be held financially responsible for costs incurred by the EPA as sel forth in Section 107 of
CERCLA.

EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE DELAYED
OR NOT TAKEN

A delay in action or no action at this Site would create public concern, increase the likelihood of
a catastrophic release of AMD-contaminated waters that could adversely impact drinking water
and increase the actual or potential threat to public health and/or the environment.

A sudden release of the heavy metal impacted retention ponds is likely imminent if the proposed
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removal action does not occur. The sudden release of an estimated 50,000 gallons of
contaminated water is a threat to water quality in the Basin Watershed (OU2) and to USFS
administered lands and other private properties. Other risks should action be delayed or not taken
include:

. Risk of public criticism if a release occurs and EPA did not act in a timely manner to
prevent it;
» Risk of damage to downstream properties owned by the USFS and private property

owners if a release of a considerable amount of mine contaminated sludge oceurs.

Human consumption of fish taken from river segments below the creek/river confluence could
result in adverse human exposure to Site-released contaminants. The release of AMD impacted
waters would have both acute and chronic impacts on aquatic ecosystems, resulting in the
destruction of habitat.

QUTSTANDING POLICY ISSUES
None
ENFORCEMENT

A separate Enforcement Addendum has been prepared providing a confidential summary of
current and potential future enforcement actions.

RECOMMENDATION

This decision document represents the selected removal action for the Crystal Mine Site near
Basin in Jefferson County, Montana, developed in accordance with CERCLA as amended and is
not inconsistent with the NCP. This decision is based on the administrative record for the Site.

Conditions at the Site meet the NCP Section 300.415(b)(2) critenia for a removal action, and 1
recommend your approval of the proposed removal action. The removal project ceiling, if
approved, will be $312,000; this amount will be funded from the Regional removal allowance.

Appmv;@,e@m Date: 7/30/20 14

David A. Ostrander
Director
Emergency Response & Preparedness

Disapprove: Date:

David A. Ostrander
Director
Emergency Response & Preparedness
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SUPPLEMENTAL DOCUMENTS

Support/reference documents which may be helpful to the reader and/or have been cited in the report
may be found in the administrative record file located at:

U.S. EPA, Region 8 Montana Office
Federal Building

10 West 15th Street, Suite 3200
Helena, MT 59626

406-457-5000

866-457-2690 (toll frec)

Attachment 1:  Action Memorandum — April 12, 2000

Attachment 2: Crystal Mine Operable Unit 5 — Interim Record of Decision (CD attached)
Aftachment 3: Crystal Mine Water Analytical Results

Attachment 4: ARARs
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Attachment 1

Action Memorandum — April 12, 2000



Attachment 2

Interim Record of Decision — May 2014

(CD attached)



Attachment 3

Crystal Mine Water Analytical Results
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CH2MHILL




| LEGEND
A Spring Sample Location
® Stream Sample Location

Notes:
1. Analytical values are uglL ”
2. 2011 Imagery - ArcGIS Streaming Map Service,

121101.81%

Notes. * Bazed on hardness range of 46,8 1 64.1 mgA CaCO, (USGS Dats 2003 - : FIGURE 34

Dissolved. pH 8-510 2.0

Dissolved Metals Sampling Results
for Spring and Stream Locations
Crystal Mine QUS Remedial Investigation

CH2ZMHILL



LEGEND

A, Spring Sample Location
@® Stream Sample Location

Notes:
1. Analytical values are ugiL
2. 2008 NAIP Orthophoto

1.2110 1.81%

63 to 82.2*

|Notes " Based on hardness ranges of 46,8 o 641 mgA CatO, (USGS Data 2003 -

Dissolved pHE-6 1o 6.0

FIGURE 3-4a

Total Metals Sampling Results

for Spring and Stream Locations

Crystal Mine OUS Remedial Investigation

CHIRAHI L




SECTION } = SITE CHARACTERZATION

TABLE 3-10
Crystal Mine Water Quality Results - d
Total Metals [ig/L) Dissolved Metals {jg/L) Andons [mgfL) | Alkalinity (mg/L}’
Date Sample
Site Collected Al Sb As cd [ Cu Fe Ph Mg Mn Ni K S Ag Na T In Al Sb A8 4 G Fe Ph Mn N ose Ag 0TI In | O-F s0f' | caCOy  Total
/142000 | 7,630 SO 842 520 57400 9060 47,700 844 15000 10,000 343 1470 11 05U 3320 01U 40,900 | 7840 23 232 556 9,520 49,000 B34 10700 366 12 05U 01U 43700 | LoU 461 | SO0 SO0
i— 9/13/2010 | 6,080 32 241 554 56200 6630 53,000 902 15600 11,900 330 1510 072 OSU 3550 01U 37,000 |5970 27 168 554 4,100 54000 859 11,300 332 13 05U 01U 43300 | 10U 475 | SOU SOU
7/16/2010 | 91 05U 05U 0SS 1590 OSU 2000 0IU 255 OSU  OSU 265 OSU OSU 1640 OIU 50U | 61 05U OSU 008U OSU 2000 01U 17 QOSU OSU OSU O SOU |1ou Ssou | 84 84
Crystal Spring 1 9142010 | 98 05U O0SU 0OBU 2020 OS5U 2000 016 304 050 OSU 439 OSU O5U 1880 01U SOU | 91 OSU OSU O0OBU OSU 2000 OIU 05U OSU OSU 069 0 S0U | 1ou Sou | 97 9.7
9/14/2010° | 95 O0SU OSU ©OSU 1950 OSU 2000 01U 301 DS54 039 419 OSU OSU 1830 01U S0U | 82 OSU OSU 008U OSU 2000 O OSU OS50 OS50 oOSU 0w Sou | 1ou sou | 96 96
7/16/2010 | 108 05U OSU 008U 2600 05U 2000 O 412 OSU 05U 299 OSU OSU 1980 01U S0U | 43 0SU 051 008U OSU 2000 0 16 OSU 05U OSU olv sou | tou  soU | 120 120
o 5/14/2010 | 219 05U OS5V 003U 3ITO 05U 200U 018 473 — 05U 517 OSU 05U 2120 Glu 50U | 55 05U OSU 008U OSU 200U QI OSU OSU OS50 OSU ol sou | 10U sou | 126 126
7/16/2010 | 207 05U 26 008U 3660 32 149 069 562 231 05U 497 05U OSU 1,790 OIU S0u | 193 oS50 27 oO08U 37 138 032 22 05U 05U 0% 0aU SO | 10U sou | 134 134
AR 9/13/2010 | 247 05U 26 019 4400 62  1B2 044 678 126 059 465 05U OSU 1970 01U 100 | 198 OS50 24 00U 33 136 027 92 099 05U DSU 01U 84 | Lou  so0u | 136 136
7/16/2010 | 360 23 88 02 5680 47 22000 14 1060 18 05U 804 05U OSU 1930 0w 138 | 65 30 103 035 54 000 036 3 05U 05U OSU 01U 309 | 1ou 50U | 223 223
S —— 9/13/2010 | 529 25 103 QG2 6300 55 67 20 1250 45 05U 1000 OS5V OSU 2340 01U 402 | 77 19 RS 038 28 00U 027 20  OSU 05U OSU O 259 | tou  so0u | 252 252
7/16/2010 | 306 052 86 093 46700 27 M4 5S4 5410 75 05U 1260 OSU OSU 4040 03U 105 | 98 OSU 37 083 063 2000 021 19 OS50 050 05U 0w es | 13 135 | 257 57
- 9/13/2010 | 198 05U 32 083 59600 06 200U 034 10100 063 055 1530 05U OSU 49% 01U 837 | 54 OS50 29 084 055 2000 Ol DSU 05U 05U OSU oM 788 | 1ou 182 | 281 281
71402000 [ 418 OSU 66 OOSU 3290 23 124 082 ST 1S5 OSU 287 OSU OSU 1980 01U 85 | 372 OSU 64 OO0BU 24 161 052 1S1°" OSU OSU OSU O 105 | 10U Sou | 132 132
e 9132010 | 81 OSU 9.4 OO0BU 4220 28 212 23 669 273 OSU 42¢ OSU 05U 2300 01U 132 | 329 OSU T8 008U 19 214 L1™ 45 05U 05U oOSU Qw93 |1ou Sou | 163 163
42010 | 549 064 119 037 3810 162 173 51 675 181 16 324 OSU OSU 1ABO OQU 515 | 332 055 96 038 157 105 12 WM™ o5 oSy oS ow st |iw sou | 11 HER
i 9/13/2010 | 534 038 127 024 SM0 63 24 38 &E 26 078 500 OSU OSU 2410 01U 484 | 302 058 97 022 51 M4 1L5* 193 05U OS50 OSU OIU 418 | 1ou  SoU | 185 185
7/14/2010 | 741 12 117 629 15200 938 1140 180 3470 1,390 51 694 05U 05U 2240 O 5710 | 3:1 11 20 724 925 492 110 1390 53 05U 0SU o0l ell0 | 1oUu 722 | SO0 SO0U
v 9/13/2010 | 663 14 194 615 20400 707 1,080 182 43250 1260 51 900 05U OSU 2740 01U 5280 | B3® 11 27 €35 858 414 33 1400 47 OSU OSU o0lv 6080 | 100 732 | S8 59
7/14/2000 | 164 05U 132 032 535 20 000 11 %9 54 05U 335 05U 05U L1700 010 %00 | B0  OSU 135 034 21 2000 017 47 05U 05U 050 01U 860 | 10U 50U | 212 212
ia 9/13/2010 | 163 05U 125 037 B0 16 576 09 1480 89 05U 588 05U O%U 2120 OV 125 | 68 OS50 106 035 14 200U 018%™ 73 0SU 05U 0SU O 12 | 1o 500 | 276 276
Crystal Blank 9/14/2010 | 40U 05U OS50 00BY 346 OSU 22000 O0JU 50U 0SU OSU 956 05U OSU 1000 0V 50U | 40U OS50 OSU 008U OSU 000 034 05U OSU OSU OSU OIU Sou | lou sou | S0 sOU
Screening Levels® " se 5 0097 185 00 085 20 181 PO % : oM W B 56 5 0097 285 300 055 120 &1 1 037 o 37
Notes:
;‘“m fyzed without qualifs dmofmumml&mmmmmummﬂnmmawmmmn1mmm[m3|.mmn:mn

fevels.
* Elevated levels of dissolved manganese in lab method biank and field blank
* Elevated level of dissolved lead in fleld blank
© Elevated level of total sodium in field blank
4 d level of dusoh L in field blank
* Highest Quality (Enforcement Quality] as defined by CFR 557 Data Management/Data Validation Pran (PTI 1992, with revision [1993], and addendum [2000])
" to Analytical Limitaticns
*Screening Levels refer to Tables 1.5 through 1.7

ES11141300 345 1800



Attachment 4

ARARs



Meontana Solid Wastc
Requirements

MCA 75-10-
212

ARM
17.50.523

Applicable

Prohibits dumping or
leaving any debris or
refuse upon or within 200
yards of any highway,
road. street, or alley of
the State or other public
property, or on privately
owned property where
hunting, fishing, or other
recrealion is permitied.

Specilies that solid waste
must be transported in
such a manncr as to
prevent its discharge,
dumping, spilling or

leaking from the transport

vehicle.

The listed
requirements apply Lo
the offsite
transportation of
solid wastcs to
disposal facilities,
should that remedial
option be chosen.
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